A human serine endopeptidase, purified with respect to activity against a peptide with phosphoserine in the P1' position, is apparently identical with prolyl endopeptidase.
The present work describes the detection, purification, and characterization of a serine endopeptidase with preference for a phosphoserine in the P1' position of the substrate. During probing for the enzyme in crude extracts, as well as during its 64,000-fold purification, 32P-labeled guanidovaleryl-Arg-Ala-Ser(P)-isobutyl amide (I) was used to measure the cleavage of the Ala-Ser(P) bond. With this substrate, kcat was 1.7 s-1 and Km was 30 microM at the pH optimum, 7.5. The enzyme was classified as a serine peptidase from its reaction with a set of inhibitors, among which diisopropyl fluorophosphate was effective at low (20 microM) concentration. The endopeptidase showed an Mr of 74,000 under native as well as denaturing and reducing conditions, indicating that the native enzyme consists of only one major polypeptide chain. The molecular size and inhibition profile suggested identity of this enzyme with prolyl endopeptidase (EC 3.4.21.26). This was supported by its activity against specific substrates, such as succinyl-Gly-Pro-Leu-Pro-7-amido-4-methylcoumarin (kcat = 7.2 s-1 and Km = 290 microM), and by the inhibition of the latter activity by I. Compared with the cleavage of 100 microM I, Gly-Val-Leu-Arg-Arg-Ala-Ser-Val-Ala-Gln-Leu, after phosphorylation by cAMP-dependent protein kinase, was cleaved at the Ala-Ser(P) bond at a relative rate of 0.43, while cleavage of the Ala-Ser bond of the unphosphorylated undecapeptide was undetectable, i.e. less than 0.03. The pentapeptide Arg-Arg-Pro-Ser-Val was rapidly cleaved at the Pro-Ser bond (relative rate, 2.2). Still, the cleavage of the Pro-Ser(P) bond of the corresponding phosphorylated pentapeptide was even higher (relative rate, 4.0). These data suggest that phosphorylation of a serine residue in the P1' position of at least a few substrates of prolyl endopeptidase will increase the rate of their cleavage.